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, , 2 ,
(1) $-\triangle\psi$ $=F(\psi)$ $in$ $\Omega$
(2) $\psi$ $=0$ on $y=h(x)$
(3) $\frac{1}{2}|\nabla\psi|^{2}+G(\psi)+gy-\frac{T}{m}K$ $=$ constant on $y=h(x)$
(4) $\frac{\partial\psi}{\partial x}$
(5) $\lim_{yarrow-\infty}(\frac{\partial\psi}{\partial y},$ $- \frac{\partial\psi}{\partial x}I$
$=0$ on $x= \pm\frac{L}{2}$
$=(c, 0)$ .
$m,$ $g,$ $T,$ $c$ , , ,
$K$ y $=$ h( , $\psi$
$F,$ $G$ : $Rarrow R$ $\psi$ , $G(\psi)$ $F(\psi)$ , $G’(\psi)=F(\psi)$
$y$ , $x$ (
L) (x) , $\psi(x, y)=\psi(-x$ ,
,
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Gerstner ([3]) Gerstner $q$
, 3
Gerstner
$s=0$ $s=1$ Gerstner ,










$\phi$ $f=\phi+i\psi$ $f(z),$ $z=x+iy$
$(x$ , $\Omega=\{(x, y);-L/2<x<L/2, -\infty<y<$ $(x)\}$
, $(\phi, \psi)$ $D^{*}=\{(\phi, \psi);-cL/2<\phi<cL/2, -\infty<\psi<0\}$
(1-5) $f$ , $D^{*}$
.
$\{\begin{array}{ll}( =\exp(-\frac{2\pi if}{cL}) \equiv\rho e^{i\sigma},\omega =\theta+i\tau \equiv i\log(\frac{1}{c}\frac{df}{dz})\end{array}$
$(\rho, \zeta)$ $D=\{(\rho, \sigma);|\zeta|<1\}$
55
$fFind$ afunction $\omega=\omega(()w$ ich is continuous on $\{|\zeta|\leq 1\}$ , is analytic in $\{|\zeta|<1\}$
and satisfies $\omega(0)=0$ and $t$ $e$ following:
$\frac{d}{d\sigma}(\frac{e^{2\tau}}{2})-pe^{-\tau}\sin\theta+q\frac{d}{d\sigma}(e^{\tau}\frac{d\theta}{d\sigma})=0$ on $\rho=1$ $(0\leq\sigma<2\pi)$ ,
$w$ $ere$ $p= \frac{gL}{2\pi c^{2}}$ , $q= \frac{2\pi T}{mc^{2}L},$,
,
”Find a $2\pi$ periodic function $\theta$ such that
$\frac{d}{d\sigma}(\frac{e^{2H\theta}}{2})-pe^{-H\theta}\sin\theta+q\frac{d}{d\sigma}(e^{H\theta}\frac{d\theta}{d\sigma})=0$, $(0\leq\sigma<2\pi)$ ”
$H$ Hilbert
$H( \sum_{n=1}^{\infty}(a_{n}\sin n\sigma+b_{n}\cos n\sigma))=\sum_{n=1}^{\infty}(-a_{n}\cos n\sigma+b_{n}\sin n\sigma)$
, $\theta(\sigma)$
$\{\begin{array}{ll}\frac{dx}{d\sigma} = -\frac{L}{2\pi}e^{-H\theta\langle\sigma)}\cos\theta(\sigma)\frac{dy}{d\sigma} = -\frac{L}{2\pi}e^{-H\theta(\sigma)}\sin\theta(\sigma)\end{array}$
3
$\psi$ , $\phi$
$\{\begin{array}{l}\frac{\partial\phi}{\partial x} = W\frac{\partial\psi}{\partial y}\frac{\partial\phi}{\partial y} = -W\frac{\partial\psi}{\partial x}\end{array}$
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$W\equiv 1$ , (6)
$W$
1 $\phi$ , $\phi$
(6) $\frac{\partial W}{\partial y}\frac{\partial\psi}{\partial y}+\frac{\partial W}{\partial x}\frac{\partial\psi}{\partial x}-WF(\psi)=0$
(6) $\lim_{yarrow-\infty}W=1$ $\phi$
(1-5) $\phi$ $\psi$
$\psi$ $\phi(x,$ $y)=-\phi(-x,$ $y)$ (4) $($ 6 $)$ $\phi$
$x=\pm L/2$ $\pm cL/2$ $\phi(\pm L/2,$ $y)=\pm cL/2$
( ) $z$ $\Omega$ $\phi+i\psi$
$D^{*}=\{(\phi, \psi);-cL/2<\phi<cL/2, -\infty<\psi<0\}$
,
$( \phi, \psi)arrow\frac{cL}{2\pi}(\phi, \psi)$ , $(u, v)arrow c(u, v)$ , $F arrow\frac{c}{L}F$
,
$D=\{(\phi, \psi);-\pi<\phi<\pi, -\infty<\psi<0\}$
$[\ovalbox{\tt\small REJECT}_{\mathfrak{o}}\ovalbox{\tt\small REJECT}^{B}\ovalbox{\tt\small REJECT}]$
$u,$ $v,$ $W$ $\circ$
(7) $W \frac{\partial u}{\partial\phi}+\frac{\partial v}{\partial\psi}=\frac{-vF(\psi)}{u^{2}+v^{2}}$ $D$
(8) $W \frac{\partial v}{\partial\phi}-\frac{\partial u}{\partial\psi}=\frac{uF(\psi)}{u^{2}+v^{2}}$ $D$
(9) $\frac{\partial}{\partial\phi}(\frac{u^{2}+v^{2}}{2}I+p\frac{v}{(u^{2}+v^{2})W}$
$-q \frac{\partial}{\partial\phi}[\frac{W}{\sqrt{u^{2}+v^{2}}}(u\frac{\partial v}{\partial\phi}-v\frac{\partial u}{\partial\phi})]=0$ $on$ $\psi=0$
(10) $v=0$ $on$ $\phi=\pm\pi$
(11) $\lim_{\psiarrow-\infty}(u, v)=(1,0)$
(12) $(u^{2}+v^{2}) \frac{\partial W}{\partial\psi}=WF(\psi)$
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$p= \frac{gL}{2\pi c^{2}}$ , $q=\ovalbox{\tt\small REJECT}$ $\circ$
(7)(8) Rg (1) $\Re$# $\frac{\partial u}{\partial x}+\frac{\partial v}{\partial y}=0$ , (12) 1
(6)
$\{\begin{array}{l}x =\int_{-\infty}^{0}\frac{u}{W(u^{2}+v^{2})}d\phi y \text{ _{}\infty}\frac{v}{W(u^{2}+v^{2})}d\phi\end{array}$
4 Gerstner
Gerstner , $q=0$
(13) $F(\psi)$ $=$ $-2 \nu^{2}\frac{e^{2\beta(\psi)}}{1-\nu^{2}e^{2\beta(\psi)}}$
$\psi=\beta-\frac{\nu^{2}}{2}(e^{2\beta}-1)$
,
$\{\begin{array}{l}x = \alpha+\nu e^{\beta}\sin\alpha,y = \beta-\nu e^{\beta}\cos\alpha+\nu\end{array}$
$\nu\in[0,1),$ $\alpha\in(-\pi, \pi),$ $\beta\in(-\infty, 0)$
( 1) Gerstner $\phi$ $\vee$
Gerstner $(\phi, \psi)$
1 , Gerstner $p,$ $q$
, $q=0$
$F(\psi)$ (13) , $p,$ $q$
$(u, v, W)$ $=$ $(\sqrt{-2G(\psi)},$ $0,1/\sqrt{-2G(\psi)})$ , $G’(\psi)=F(\psi)$
$=$ $(\sqrt{2}\nu e^{\beta\langle\psi)}, 0,1/(\sqrt{2}\nu e^{\beta\langle\psi)}))$
58
,, $\psi=-a$ ( $a$ )
$D=$
.
$\{(\phi, \psi);-\pi<\phi<\pi, -\psi_{0}<\psi<0\}$ $\psi_{0}=\frac{2\pi a}{cL}$
(11)
(11)’ $(u, v)=(1,0)$ $on$ $\psi=\psi_{0}$
$F(\psi_{0})=0$ $F(\psi_{0})$
$\psi_{0}$
, $D$ $x$ $m$ , $y$
$n$ , $\phi_{j}=-\pi+jh_{1}$ $(h_{1}=\pi/m),$ $\psi_{k}=-\psi_{0}+kh_{2}$ $(h_{2}=\psi_{0}/n),$ $uJ,k\equiv$
$u(\phi_{j}, \psi_{k}),$ $vj,k\equiv v(\phi_{J}, \psi_{k}),$ $W_{j,k}\equiv W(\phi_{j}, \psi_{k})$ (10), (11)
$v_{j_{t}0}=0,$ $v_{0_{2}k}=v_{m_{2}k}=0$
$u_{j,0}=1,$ $W_{j_{?}0}=1$
or $0\leq j\leq m,$ $0\leq k\leq n$
$0\leq j\leq m$
$u_{j,k}$ $(0\leq j\leq m, 1\leq k\leq n)$ , $v_{j,k}$ $(0<j<m, 1\leq k\leq n)$ ,
$W_{j,k}$ $(0\leq j\leq m, 1\leq k\leq n)$




(14). $W_{j_{2}k}$ $=$ $\exp(\sum_{i=0}^{k-1}\frac{h_{2}}{2}(\frac{F(\psi_{i})}{u_{j,i}^{2}+v_{j,i}^{2}}+\frac{F(\psi_{i+1})}{u_{j,i+1}^{2}+v_{j,i+1}^{2}}I)$
for $0\leq j\leq m,$ $1\leq k\leq n$
$uj,k,$ $vi_{r}k$
$(1\leq i<m, 1\leq k<n)$ ,
$W_{j,k} \frac{u_{\dot{j}+1,k}-u_{j-1,k}}{2h_{1}}+\frac{v_{j,k+1}-v_{j,k-1}}{2h_{2}}$ $=- \frac{v_{j_{l}k}}{u_{j,k}^{2}+u_{j,k}^{2}}F(\psi_{k})$
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